Suppressive effects of various antitumor prostaglandin derivatives on the activity levels of DNA polymerases in human cultured tumor cells.
Some PG derivatives have been shown to be inhibitory for tumor cell growth. To elucidate the underlying mechanism(s) for this, we examined various DNA polymerase activities in PG-treated cultured cells. Human KBIII cells were exposed for one day to each of PGJ2, delta 7-PGA1 and delta 12-PGJ2 at a concentration of 5 micrograms/ml. The cells were harvested and homogenized, and the cell-free extracts were analyzed by phosphocellulose column chromatography for separation, identification, and quantification of each of the DNA polymerases. The results obtained were as follows: The activity of DNA polymerase alpha, which is responsible for DNA replication, has remained almost unchanged by any of the PG derivatives tested (77-87%), whereas the activity of DNA polymerase beta (repair enzyme) was found to dramatically decrease to 13 to 20% of that of the nontreated control cells by treatment with any of these PG derivatives. The results indicate that (a) these PG derivatives inhibit, either directly or indirectly, the synthesis of DNA polymerase beta in the KBIII cell, and (b) DNA polymerase beta may also participate in DNA replication other than DNA repair.